Abstract
Iatrogenic retinal vein to choroidal vein anastomoses were created using laser photocoagulation in six of seven dog eyes in which a partial branch retinal vein occlusion had previously been created photochemicaily. A similar attempt to create an anastomosis was made in six control eyes in which no branch vein occlusion was present. In the eyes in which a branch retinal vein had been created, a venous chorioretinal anastomosis appeared to be present by 3 to 6 weeks. In three control eyes similar venous anastomosis was created; however this took 6 to 8 weeks to develop and was of much smalier calibre than the one that developed in the presence of a partial branch retinal vein occlusion. No adverse complications were noted in the period of the study (3 Dr I L McAllister. Accepted for publication 21 May 1992 Retinal venous occlusive disease is a common cause of visual loss in the elderly and in those with hypertensive and/or arteriosclerotic vascular disease. The occlusion is thought to be caused by an intraluminal venous thrombosis which produces a variable degree of obstruction to venous outflow.' Depending upon the degree of obstruction, the clinical features of a partial or complete occlusion are produced. In the complete form there is irreversible retinal ischaemia and severe visual loss occurs. 23 In the partial form, a variable degree of venous stasis occurs and the capillary vasculature remains largely intact. In this latter group, visual loss is often initially less severe, 23 and is usually caused by retinal oedema secondary to the incompetence of the capillary circulation owing to the raised intraluminal venous pressure.
Retinal venous occlusions may occur in either the central, a hemicentral, or a branch retinal vein. In each case in the initial stages, the only channel for the venous blood to exit the eye is blocked to a varying degree. In the later stages of the disease, some collateral circulation may develop, but often by this time the potential for full visual recovery has been lost due to irreversible changes in the macular region. These usually take the form of varying degrees of ischaemia, cystoid macular oedema, pigmentary dispersion, or None of these forms of treatment are currently widely used either due to a lack of effectivity or deleterious side effects. Central retinal venous occlusion is thought in most cases to be caused by compression of the vein in the region of the lamina cribrosa by a thickened and more rigid arterial wall as a result of systemic hypertension and/or arteriosclerosis. This leads to turbulence causing endothelial damage in the retrolaminar portion of the vein and subsequent platelet aggregation and thrombosis.' 20 Endothelial cell proliferation and organisation of the thrombus then occurs and later recanalisation may develop,' but by this time irreversible visual loss may have occurred. There is outflow obstruction in central retinal venous occlusion and the only therapeutic modalities mentioned above which have shown some degree of success either try to lyse the thrombus or, by reducing viscosity, enable the blood to exit through a partially occluded lumen. Even though theoretically these might help in the short term, the initial predisposing factors remain in the region of the lamina cribrosa. The patient is therefore placed at continued risk ofeither a new thrombus developing which may progress to a complete occlusion and/or the risks of systemic complications of the treatment -for example, fibrinolytics. 7 Recurrent thrombosis has been confirmed histologically in a large series where in some eyes the formation of a fresh thrombus immediately posterior to an older recanalised fibrotic thrombus was noted.
In order to be effective, the form of treatment In this series the creation of a partial branch retinal vein occlusion before the attempt to create a chorioretinal venous anastomosis appeared to increase the likelihood of a successful anastomosis occurring. Venous chorioretinal anastomoses were created in six out of seven eyes in which a partial branch retinal vein occlusion was created first, and in only three out of six control eyes. In addition, the anastomosis developed at an earlier stage in the experimental eyes and appeared to carry a higher volume of blood. This is illustrated by the fact that in the eyes with the partial branch retinal vein occlusion the proximal part of the vein narrowed to the point of total occlusion over 2 to 3 months. This narrowed segment included the segment treated with laser to create the initial photothrombosis and a portion of the vein distal to it, and was presumably caused by a progressive vascular steal as a chorioretinal anastomosis developed and the pressure differential between the retinal and choroidal veins lessened. In the control eyes, over the same period, some narrowing of the proximal vein was seen but this did not progress to the stage of complete closure. The prior establishment of a partial branch retinal vein occlusion thus raising the intraluminal venous pressure in one group appears to increase both the likelihood and the speed of development of a venous chorioretinal anastomosis in response to a high intensity laser burn over one of the tributary veins.
In this animal model a reproducible venous chorioretinal anastomosis could be created and no significant complications from the high intensity laser burn were seen. To create the shunt the laser energy has to be sufficiently intense to disrupt Bruch's membrane, allowing vessels from the choroid to anastomose with the disrupted venous tributary. The higher pressure in the obstructed vein should then encourage the formation of a larger anastomotic vessel into the choroid. Although not seen in this small series, the potentially serious complications of choroidal neovascularisation arising through the laser-created defect in Bruch's membrane could occur. Serous or haemorrhagic detachments of the retinal pigment epithelium, sensory retina, or both could occur as well as progressive exudation, inflammation, and organisation leading to a subretinal cicatrix. Subretinal neovascularisation leading to large vascular complexes and scarring involving the retina and even extending into the vitreous have been reported after experimental disruption of Bruch's membrane with laser photocoagulation.3233 Significant subretinal neovascularisation around the site of the high intensity laser burn was not seen in our series. Perhaps the rapid establishment of a larger channel may have caused regression of the remaining neovascular fronds growing through the defect in Bruch's membrane by shunting blood away from them.
In conclusion, the establishment of a retinochoroidal venous anastomosis distal to the site of the thrombosis in retinal venous occlusions should relieve the outflow obstruction and allow the retinal venous pressure to return to normal. If this can be created in a partial retinal vein occlusion prior to its transition to the complete form, the potential for some return of visual function remains. Further long term studies are being conducted to evaluate fully the effect ofthe retinal vein to choroidal vein anastomosis on the evolution of retinal vein occlusions and to monitor the possible development of complications. 
